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(54) CONVERTER AND METHOD, AND PLL ARITHMETIC UNIT AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a digital 
PLL(phase-locked loop) circuit utilizing a frequency error. 
SOLUTION: An A/D converter 2 samples a reproduction 
signal from a reader 1 synchronously with a clock signal 
from a PLL circuit 4 and the sampled value is outputted to 
a binarization circuit 3 and a phase comparator 21. The 
phase comparator 21 detects a change of the sampled value 
from a positive to a negative or vice versa (zero cross), and 
a phase error signal corresponding to the zero cross is 
outputted to a frequency comparator 23. The frequency 
comparator 23 provides an output of a frequency error 
detected by the change in the signal to a switch 25 via a 
low pass filter 24. The switch 25 provides an output of the 
frequency error to an adder 22 only when synchronization 
is locked. The adder 22 provides an output of a sum of the 
frequency error and the phase error to a VCO 27 via a loop 
filter 26. The VCO 27 oscillates a clock signal with a 
frequency corresponding to the value and gives it to the 
A/D converter 2 or the like. 
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BIEffifflKftDtt * ©^[6J *> 6 BfffBSSS^KH©^* 

£T£ ifjfcgt 6 Kf BtS© PLL «g££g, 
CI»*JI8] BnE»^*a». Pl*93l*ji*^«:*jl,» 

x a . ftE&*BR£ £ jrasstsoffl tc*f £ l-tue ^ 

io « £ r 6 6 «:IB4£© PLL vf#=g@. 

B?IB{4tB^M«fc K> . it|gB7 :: y*^ft-t£i'n ^fi-^-i 

i9EffiffltSM£aag»iR^©iatc*riSL/r > m%Et>uy 
20 PLL?H#:fr£. 

[^8J©f¥iffl*tSBJ] 
[000 1 ] 

tt. tCKK, PLLaiKIB*J«t0^rStCWL/. Iftc. 
fn-ji'ii-f-ccigxaLr. T^-oi'*ft^i*->^'j>* f 

L. ^©fyfJHsfii'O? ^ff©fi«M^S» 
■T5££fc(!:. tiffl»ilJ:r), xy$JKt-^£f Ojf 
fi#£©jg^PM5r?IISL l tHnW^MMKIttd!) 
30 Wc?tfi£l,T*n?*d^£#fe£-rsc£K:J:«3, *f 

■fcicEfrffi. 3fetf<c. PLL»«tt«*5J:cWffitt:BB 

[0002] 

[0 0 0 3 ] C©J:5ftSB»«f*"C*S*f t -f^i'. 

40 -^%«HfJO, ■tO^uy^mmcmMLX. ^tUL/c« 
£^i^ 

[000 4] r^$Jl-r-^afttcifiJffi$ti4g 

[0 00 5 ] C©«C5ftaBFIWK:*l,»rB:. IftfflLte 
ft PLL (Phase Locked Loop) @&X t> a ? if 

[0 00 6 ] H9«. T^ay*^©PLLPBS**-r 
50 5S^g©-«fiXF!l ; lr^L.r^-2><, 
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[0 0 0 7 ] m&m.r>mS;l 2 1 tt. 
ttitvyv? 4 0 HCU-lf^fcJ&fJb-. ftr* 
*i>2 0 lT-JSS*L/fcU— !f?K <R*)*> *3t*l/. « 

[0008] mmmmi 22a. g^ms&Bi 2 1 
<fc 0 d ftfc W£fi<t* 2 ffiKb u 2 ffiib L/ fcfi # 

Jt£ft-*£(/C?7?BK12 3*J:&r*-aj'P 
LL0SS1 2 4«citi*-riJ:5K:a3*irt»S. 

[0 00 9 ] T^a^PLLIalSSl 2 41*, #y£gfl5i§ 

1 2 2 j: 0 #j& s n/cs^ft h t> v * fmmmm 
nrt^s. c©s£flr*wc*«r»-ctt. BBe©tv Mara 

T©SS&{g©IBJPS «f^^20 l{tffi»<*4vci,»& 

fKMfchx, t<om. (o*fcBi) tpgit-tz, n-> 

■C. T^pyPLLlHlSSl 2 4B, C©P^PS*>6, 
[00 10] CCDT^d^PLLIelSSl 2 4fC*H>T 

tauttfcg Mitt, mmmm 1 2 2 «t 

n/cH4<=-^i. SEMftftKS (VCO) 1 4 3tC«fc 
OiiSti/ti'a^i^ (PLL?n?i'ff) £© 

2ittftfjU 1 4 2tt, fiflib^Hl 4 

CO 1 4 3fCffi^-TS. 

[0 0 1 1 ] VCO 1 4 3tt, )l>-7? -i)\<Z 1 42 J: 
Oett&Sn/c^^COWIfflKjSDr. &^S£«?311 2 2 
«fc <0 § tifcWift^fc^SffiffiRftrt** < &s <fc 

U -to i> a ?<t# £titfltb&8 1 4 1 *J <fcCf » ?■ 

088 1 2 simturz,. 

[0 0 1 2] CGDJ^CCL-T, r^-n^PLLHSSl 2 

4 «. n&amcmm ufc i> n ? zmm&ffcrz. 

[00 13] zry^M^l 23W, T^a £*P L LllSg 
$S 1 2 2 J: 13 tttt $ *ifcS£»9* . &&©W£I1B& 
[0 0 14] T^-n^[aI?S-C$)-2.±»<DPLL|5I?§l 2 

4«. iMt, gggftt. »a©tf&o*fc£©iaf 

[0 0 15] *CT\ *©J:5teMH*JB*-r4. 
* WfcStifcP L LHK#H»3*vct»4. 
[0016]I10tt, ^y^JUPLLIlgS©— t*J*08 

[0 0 17] fy^^PLLIBTH, fiSZMtZtl 
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fctfcfflifctSS 1 6 1 4jJ:cF;l/-^7 j )l* 1 6 2*«PJ« 

sn^ttfctc vcooftbocc, pj^sazss^ffig 

(VFO) 16 3^11?^, COVF0 16 3B. 
;l— * 1 6 2=&^LT«^SnfcfitSifiM 

v>*i)\,m) cat. or. m£©A%tt©mt#(c»L 

BUSTS. *5C»tt, VF0 1S3B, 

10 8SJBiftft€iiaE-fS. 

[0018] fiEffliSM6Cj£DT»6*>tC|B^Sag»*i8 

K-r ■&*§•£. VF0 163B. tetj-tzm^oimmzK. 
»0T«^*«»©fl»*. mmmmcx^mm 
aa»©iw%m»<c**6a*i/. ^msi 64*5, -e© 

mm 1 6 i«c«jer*i4t(c. &©©ni!g (hsw 

[0019] L*»L4c*se>. ^-^©MHiia^m^ 

20 ©ja&afc«n*<. ^<D*v->?m^®mw&k<D2h< l c%i 

[0020] fCT, *ffiMAtt> 5fe(c. S 1 1 ICm? 
tHMBcjCD-C^P » f«iS»*IBIt/a*«6W2©^ 

H«ii/-c-!t->7 r y>* f L,rftfiR$*xfc-!f>p p ji'ia (mi 

30 {c*JW-5ffliaffl*»Ui-rsJ:^{ci/r. tb«Wfii^a 
y *JWSaR-C*flFj-*iaK:. mtH«T8 - 1 8 4 
4 2 8#tCgg7SLfc. 

[002 1 ] —75-. PLLKtJt^T. 5l#ji*nJ«6ttS 

7-r**-c©«*iio (?i*&#B#FEiD *s<-r-sfc&tc > 
*jBt»fcirasMs*5i*i&*pLLj caa a*, s 

□ *B] **«MBlflKS#l»*l6C - 

II Vol. J76-C-II No. 10 pp. 679^687) (Cl24g$JT,r 
40 1^-5. 

[002 2] CO^ffitCfcliTK. PLLm^VC 
octttfji. A*»-*©«iSaB!«a**fcUlL. 5l*ii* 
B#tc > ^©^igl^Mi, tftfflib«BK«t9*Bsnfc 
fitB^M'&VCOtCA^lLr. +-p7'9 : -i'U>y*jA< 

[0023] 

[^W*s»?9lL«fc^i-rs»H] ±^© 
fSfflmmifflmLtcftrnt. T^-a^PLLIalKtcjl 
50 ffl§nfcfc©-C. }^<D : rV'$)\'m*%*W, , 0%L f )T : is*i 
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^mmmzms-? z> 1 1 & k. . * >m-st t * a 
&©-?&&„ 

[0025] 

[■M**fc-rSfc»<D#8J M$g i &cie*S©g&iS 

[002 6] If $8 5 tcEil<Z>£%£r&tt; ^ P 
[002 7] M#I 6 KIBig© P L L3tf*§SgK. * P 

r * a ^ft4wc*fis-j- 6 £ M^^mi-t 

zMmttuv ?m^<Dmnmmzmw-§r&& 1 ® : m 
teD»*w:»si*aiM-saf2©auit*R4, <&*bs£ 

4«««Kft©WtcWj6L.r. 2Uyi>{m%8i&.ti> 40 
[0 02 8] If *8 9 KI2t&© P L L?1BSW8«. * P 

vt. ^vzMtnt fay fm n<D®ft&M*mn? 

[002 9] lff#g 1 KKttOS68BS«tc4Jl»rtt. U" 50 
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^Hi-^ta^ji/. moaw^sa:. •y>7 ,, ;>^e 

[0030] f»*55«:i2«©^^ftK:tei,»r«. * 
u ? zmmtmmisx. Tta^ifWT'o*' 

**u lifa^^jmkKsoffitc^i&Lr. *p* 

[0 0 3 1 ] 81*316 tCgfi©PL LmHORCfelr*? 

fSi^Si*. firffl^4^«^M©fa(c*ffr<ur. * 
p v 2m^*%SL*Z>. 

[0 032] n?mQ tCIBtl©P L LjUgC^CCfc^r 

is. ta?i?m^tcmmLx % 7i-tnrm^^v->y'v 

[0033] 

[»W©Wi©JK«3 Hit*. *!%BJ©^^g€rJ£ffl 

[0 0 3 4] ^KfJgglB, 3>A^|-f^^j; 

7.9 Z 0 1 &CU— «f5t*SSI*L/. 
2 0 !>% (MOf) 4S*L. ^feL 

fcM*33!£©*a{C*H£-rs«Rft# (S*fi#) *A/ 

[0 03 5] A/D3>M'-*2l*. S^mO^Hl «fc 
»>#*&3*ifcS£«#*. PLL@8S4J:0«tt&Sn/t 
D-^'JV^a? i'ff^- (PLLJa-; icffl 
Mbxv>7y>?L, ^<om (iJ-v^ffl) (ff^© 

£vp LL®m 4 <D&mm% 2 1 (^i©isiff*s> 

tcW^-T J: 9 {CJfe S tix . 

[0036] 2 mt®&3 a. Phhtu-y zmmtm 
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HLTttfPU A/D3>;<-$2J:0ft»ShfcD-> 

■7)i>m*2mtbxm5.<o®n <Hw#r> ictujj-rz 

[0 0 3 7] PLLHB4©fltflit«S2 IB. PLL 

ftfc-?>:7\>nia©. iE^e*. *s^b. ji#><=>ie^© 
t»sMtH«#«jaa»utces2 3 <* 2 ©»*#«> 

fttttfrf ^©-fe'n^a;*©*^ 5>^tcj£ 
DTtttfflKi£flH»**tHU *©tW§K*«-9£iill*» 
2 2*J«fc O'S&gtitl&g 2 3 (C HfcfrT * «fc 5 Kft 5 ft T 

[003 8] ^«&i:b83f 2 3 B. titffiltRS2 1 cfc »> 

3 ft fcflrti«««^©«««{t«t 
tiJU Ji«*W*K#jW£e**n-A;*7.f;bir2 
4&cfcb27T6J: 5«:ft3ftT<,>-2>. 

[0 03 9] B-AX7^^2 4B, JH8»UfcteS2 
3J:0«*&3ft:Wa#©WJ«i^#*^Ofc«. X-t 
y^2 5lca^3-r-&J:^{C€c3ftt:^S. 

[0040]^-f»f25B, W*«e*IJttHB2 1© 
lttfc©»»***. BRt©«B«tf. Bf«©ttJ:»>**t» 
t§£. PLL#HH9l*&#tlWfc*S£*«U O- 
^7^*2 4cfc9^i*ftfcfI#£})|]|M§2 2(cffi 
#U -eSTft^ii^fCte^TB, PLL#H»3n5> ? 

52 4J:0tti^Sft/c«#=&Dn»ll2 2Kffl^Ltt«,»J: 
■^CftSft-C^S,, 

[0 04 1 ] ^W2 6ll JDSl|I2 2 J;0^ 

*&3 ftfcfi*DK««S8»*W»l V C O 2 7 

<2?i£^&) fciittrr5J:9K:&Sft-ci,>*. 

[0042] VC027U, -f.0<£ 2 6 J:9& 

&3 ftfc«#<DSBE«:3*j£;-r5Hjg»©P LL^a-^ 
fl-SffcffeiiU f©PLLi'n-;?i^A/D3>^ 
-f2, ftfBthttS 2 1 ft etcfftfc-*-* «fc 5 ttft SftT 

[0043] EI 2 B. ffi*lJtt882 1 ©«W5«*w(xr 
«H»4 1«. A/D3^'-$2J;9«S3 
ftfc-y->^Hif L,&. PLL^ta^M-f-©! i^o? 
*©JWnrt:tf«»U *Wa? f-CfifflaRMfitWlllS 
4 2. -fe*n:7CiX&!iJ0ES4 3. fccfctf. *«;0IB4 4 

fcm^j-rijc^tctt^ft-c^s,, bp*;, ~v->y*mL< 

«JW^n^Kte^T, iffi^R-?-4 IB. 1 t> 
a s. 5'*K«»3ftA:^>^HlL 1 . 1 *ffi*fflRft»a 
HISB4 2. •b*a*a^^ffiilBS4 3. *$«fcCX. *U^IhIS§ 
4 4KaWj-f£. 

[ 0 0 4 4 ] -tz n £ a X&ffl[§8§4 3 B. ®S£^4 1 
J:C^3ft7tl *n ?^m©-9->^HIL, .,<!:, A 
/D3>a- £ 2 J: <3 #^SftfclJ->:7\>MBL, ©?*# 

-fe*n * p *©^K»i£UfcfittIHa*MBfc 
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#£ttfBK£!ftttiBK4 2 fe£OT&j&kftSS2 3 tcW 

:£rrs<fc5K:ft;*ftT(,>.&. 

[0 045] *g£@»4 4 B. SOftM 1 <fc«3«*&3 
ftfcl Jia^SiCt^HIL^i, A/D3>^ 

£^±#9©fe*n:>p*©^ft^&£#>£¥iJKU Hz 
D*a^©*-|fi]{cMj£Lfcig#*firffl^ffHllli«4 2 
KliJ;trf 6<fc5&cft;4ftTt,>5. 
10 [0 04 6] BP*?. *flj£B&44B. L.^tfjET* 

4)15. L,jWrc*&&*»rLfcSte. W^flHi 

Ccfi%T*»"3©-ea*a^3696^l/fctfl|Ru ^ftK 

It* S^ifefflSHIf ffiUffi 4 2 (C^-T £ cfc *> IC ft 

20 [0047] tittSlii&JUfiBRK 2B. -tfa»nx*Hl 
HSS 4 3 «fc 0 ft *i.fc vmSBK 4 4 <fc «3 ft 
fcSftSfc-SfclSDT. iHSfcf4 1 J:0«if&#ftfcl 
i'Q 5>^B9©1f>7*;l'fiiL 1 . 1 i. A/D3>;t-^2 
J: 9 «*&Sftte^>^HBL 1 * 6&fBHSflr9*ff tt 
U -€-©&ffiPIHi#4J)D»S2 2*J«fc^«SiJ:bt5li 

2 3Ktti^T-Scfc i 5Kft$ft-C(,^„ 

[0048] «J%, tttBRitffttiSR4 2 B. £5±# 
9©Hfn*n*tcm&*£{§##ftf&3ft/d«-&. iiRg 
flL,.,£MBHIL<<Dn (L,_, + L,) £st$SU *© 
30 |P*fi™ilfi#4Lr. Jl^2 2*»J:CfJB«fWt« 
S2 3(cffi^L. :£%T#9©tfn*n*K:ftJfrrs(g 
#*HftBSftfc»£-. J*IHfiL,.,ilfllMiL t ©tttc- 
l£?£D?dS(- (L... + L,) ) *tt#U •&©«!* 
ficKBUfHS^i or, J*J¥g2 2fccfci>'^^llfeJ:b^S2 

3 cc ai^j-r «fc ^ k ft s ft -s „ 

[ 0 0 4 9 ] m 3B, S^^fcb^S2 3 ©fil^taj^Sb 
[005 0] Ix^X *61B. (4ffltt*5S2 1 cfc 9tt*& 

40 sft. -e©«*p«iesftfcis. fimi5H2 1 j:o 

«tftSftfcffi#Biai«^«!e,. l *fiH*0. ^«C. ■€■ 
©<l#*s^3ftte<b#, *©flle 1 .,*Jtt«ie2{C 
ttJ^T-S^^CCftSftr^S. 

[0 0 5 1 ] tbtfcgB 2B. l/^^6U9M?h 
^GtB^^fg-^© 1 ojfiT©fit e , . , t . tttBJtffiS 2 1 

64fccfcO* 

ANDHSS6 5 , 6 9tCtB^iL.. e, & e.-^Tf*^. 
JS^. ffl0*ffi*-rSJ;5«c&Sftrt,^„ 
50 [0052] * -f ? ^ 6 3 tt, tbl5H6 2cfc9tti^Sft 
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Ui***61J:?)«l& S tifcfMHWafcflM© 1 
[005 3] X-fyf64tt, tb$&g6 2 «fc t3«^3n 

i x-hzm-b. mm^Mis^ou e , *«nn6 

U^X * 6 1 J: 9 flttftSftfcfflSKSMHf © 1 of? 
©ffie,_ a £«#HI6 6Kffl;fcrf -5<J:5tCfti*ft-Ct,> 

[0 0 5 4 ] : &W£S 6it. ?-63«to«^sn 
fctt* 6 . :W * * 6 4 J: 9 {ftfc 3 ftfctt*** Ofc« 

<!P*k I e,-e,., I ) *Jt*W8 8lca*r4J:5 
Kft 3 *TC 

[005 5] 3cifc^£lslS&67tt, I e, - e,., I ttfc 

m- z ■rc#><Dmm<D&m*m. t , -e©tff*ib*$si6 8 

[0 05 6] Jt$2§68«. Stl?g6 6J:«?«l&StVfc 
fill e^-e,., I A. Jg(WSSia»6 7J:»)flttftSnte 

Mtsjusu i 8,-e,., i &mt&j:*)*iti>mt< 

ffil£ANDllS&6 5, 69tCffi^)L. I e,-e,.,l 
#W«aT-c**ii£. ffiO£tfj;*nr£<i;5«:ft3ftT 

[005 7] ANDHKS6 5tt. irbiSH 6 2 «fc D 3 
ftftiR tfc«B6 8J:»)«l&S*ifc«. fcJctf. GBBJt 
1x312 1 J:Qm3tift:fHaMH*tfMrTOIftMt*tt 

ftstrcv*. 

[005 8] ANDHSS6 9tt. ibl$l§6 2<fc9«&3 

<fcD\ ftfBJttt82 1 JrO^Shfefifc^gftttiflH? 
©HJIIf £itl? 1/ . *©tHMftS«2ttftttiHI 7 0 KtU 

2r$-.5«j:5(cft3*vct,>*. 

[0 0 5 9 ] ^iblii|@S7 01*. ANDH&6 5 <fcDtt 
*&3 ttfcffi iANDIilSS69J:0^3 n?cfiE©^^Jf 
»BU *M6t,fcflW*n-/-5X7 2 4{ttU;W* 
«fc5(cft3*i-ct,>S. 

[0060] ^tC. 0 1 ©H^tia©iilfE«:o(,n:SiW 

[006 1 ]f5]K, A/D3>;>!-$2«, PLLH 
884 ©V C O 2 7 tmifeLtcP LLPUy &tfi£o 

t . k#k 9 i ct d tt>!63 n/cs^fi^^if>7- 

> if b . *<D*r>-7 A>fo*Z<m bHSS 3 *5 <fc P L L IeI 
SS4©fittlJ:b^S2 1 CCffi^f -2.. 
[006 2] tirtlit&&2 1 (Cfctit:. -tz'P ^n^tfcffl 
@S§43«. 1 l'XT&?Vvi>m<D¥i%.m j *i<DffiTiim 

O. L, **!,»«:. L, #> 
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u . *i\ic*ti&-rz>m ^zmammt&mffi 4 2 tcmx 

[0 0 6 3 ] -tOA*. *lJSHS§44tt. 

fin L , **iE-C * 4 *>5*» *«K L/ . L,., J&Jft-C* 
•J. L,#IE-C WH«tt:£fc_haJ9© 

-en ?nxas#g£ufcA*«wu -e-tKcstjsrs^* 

10 tttflt£#tf]BI&4 2tc$tt-*-*. 

[0 06 4] az£±:# 9©-fe*n £ oxtc^^-sm^* 5 
£*iiS3ft5A. ffiffl^»ffllHlffi4 2» > li/XfAi; 
n-y **r©lMttL,-,A»IML,©S] (L.-. + L,) 
£fit#U *©ffl*tt«itlfcflri*A L,T, ttJ#g§2 2A 

[0 0 6 5 ] 04 (A) (J. 3i^±3{UO©-fe'D^OX3!ii 

A0©fii©Bg^=&^L,-ct^„ *fra«SL,©*g^«i*5. 
«BHiL 1 - 1 ©*6*Miij:«3^:*iite^ > Ae>©ffitt, je 
20 tttz. ctucnux. ffimmL,(Dif&ttmt>K mam 

[0 06 6] —is, #!JSIhIS4 4 tt. L,^^^* 
3l^T* i D©-fe*ai'ax*s^L./c:<i:#iJ»TL', -entc*f 

j&r4«#*ffi«R«iHHa»4 2«c«»-r*. 

[0067] S^T*i'3©-fe*n^nx{c*ftc;-r.S.#^*5 
3 tl Z> t . {£*BglMI£mE8§ 4 2 B, 1 A ^ 
30 n y ffj©?fFHl«iL ttmtt L , ©fDCC - 1 HfeCtc 
m (- (L,. a + L,) ) £f+gU -e©««fic4BM£fll 

•^i l,t. *n»§2 2 is^ib$iS2 3 tcmti'rs. 

[0 0 6 8 ] 04 (B) tt. 2*iTa5 , P©-tfn£'nx# 

*ffflJ:9/hS^«^. Ae©ffi«. * Aft 4. 
[006 9] ftte. ffllfflfi!L,. 1 *J«i:C«iia«L 1 *S|5IW 
40 *rc*St§£\ •fe'ai'n7.(J#6^t-ct>ftir^©-C l -fe'u 
fci^«kffiHB4 3tt. {4ti^|E^StfliElS§4 2«: > tt 
(CfilfclH^LftO. *0r. feffi^MemiIS§4 2tt. 
•te'a v u 7s US 4 3 «c J: 0 -fef a ^ a x tc 3sf j&T 6 it 

[0 0 7 0 ] 04(C^-rj;eiC, AZ^±*5lD©H2n^P 
x*j JcO'S^T*^ ©-fe'n i7 a x©n-rtz©li^fc*5l» 
r <£> . H#^|J t , . , ©ffllBIffi L , . , A B^iJ t , <DWSm L , f 

tmwm b fern l j» o k & s ^ai*. bssm t , . , a b#si) 
so t , ©tpiJ; o ttfflit^g 2 l k. Ja^s 
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2 2 tmmimmz 3 unE<Dmmmm*mt>\^. 

[0 07 1 ] ^tC % JSjftttJt882 3 Kfcl>t, tbKS 

6 2 b, \s*?x * 6 i <t o ea&snfcfifflgfi^i^© 1 

OBii©fiI e , . , <b . fetBtb^fi 2 1 J: D ffift 3 *i fcfiM 
giM<f#©fiSe , *Jt«U e e «fc ») 

fill y^ 3, 6 4*sJ:tfANDlISS6 5, 

6 9KHJJU e,#e,. a fcrFT*-S*B£. fiSO ^rt±l^ 

[0 0 7 2 ] X-f 9*6 3B. J*$&g6 2 £<0&te$tl 

6tcffl*L. Jt«B8 2J:»)«*&3hfcit*«0t?**iii 
U^*6 *iytfirt«M6«-9© 1 oW 

<Dffie ) .,%^@||6 6tCffi^L. ;Wy*6 4B. it 

1 J: 0 ^*&§nfca*B^ff n<D 1 ofOi e , z& 
eS6 6{cffi^L. tt«B6 2J:»)«l&3*ifcfftW0-e 

[0 07 3 ] 3$#l§6 6B. y*6 3 J:0gya3ft 
fcffi^e,. >W y*6 4£9^3ftfcffl*WIUfcfI 

(BP*>. I e,-e,.t I ) *tfc««6 8«:Hl*r*. 

[0 0 7 4] Jttfl»6 8 &3MS6 6J:<3«*&3tifc 
fill e,-e,., I <t. 5£iStf£fc0BS6 7 <fc 3 ft ft: 
PKB*it«U I e,-e,., I 9 
fill £ANDI5|Sg6 5, 69{ctt)?JU I e,-e,., I 

[007 5] ANDUSS6 5B. JtRS 6 2 <fc <0 3 
hfctt, Jt$BS6 8«fc»)tfcl63*-ift:fiI ! *$J:J>\ ffiffltb 

&S2 i J:9^^ft;MitBKMfctera#©s&ffl8*^^■ 
[0 07 6]IP%. ANDHSS65B. e^e,.,. #> 
{£fBt£M©^{t# I e, - e , - , I #mmjzv>iz 

[0077] msicm-rz'iicpLLza? zmnvm 
uwmmvfcituvz) <ommn*i&\.*ts&. pl 
LTJUvct^©^ fe*BK3iB:&©«* : &wrs. 

[0078] c©^. msmm2 i^a^n* 

U H6&t7jrf J:5K:. P L L i? U » ffl-f-KISI 

jBorwftwteHfc&sfts. 
[0 07 9] fif^r . «*a»ft-e*sfflffi*afe&* l 8 0 
K^j&SL-ft:*!^. e, >e, 9, #>-3. ftflis 
m>mt&\ e,-e,., I #Hi!J:"J**<fc*©-C. 
PL Li? a » £-{i-*f©Jl)£»s. ftwn? *©JH 
SSKJ: Office *hcc*ntrr*fi-9 (fill) 



(7) ^Pg^P 1 0- 1 0 7 62 3 
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#ANDHSS6 5<fcDffi?>3;h.-5. PLLfDs 

a. fiffl^M^i 8 oa*aBii-r<5ii»***tit4©-c. 

ANDHSS6 5B. <fc9gK©fii 1 ©fl»*H£fcr*. 

[0080] %gmoMi&<oj: j 5ic> bemmk. 
i5(c s£3 ns<f ^©^s^raa*** < «ct,>it 

CC^aMS^SttTt,^©^ {itBgl^I-SfOfile.B, 
io tt*BK£© 1 JWB©Htc. fiBBtcft*3ft&. S£-p-C. 
&*BSUI# 1 8 0g£iiMLrc£i*©{i*Blt$£g|2 1 © 
mxm&ft I e, - e,., IB. ffitBSSas 1 8 0jg£ 
^tfcl-»£*©fc©<fc»);*;*<ft-S©-C. ±a$©B8ii 
B, W»*«JJir*Cit?**J:9tcR5e3n4. 
[0 08 1 ] ANDHB6 9I4. ibfj?S6 2 <fc Ofiit&S 

fcfii. jt^g 6 8 <t o «^ 3 nfcfii *s 

©i&aSi^ttStU. *©H-mSm*M«)lSitsll7 0CCffi 

20 [0 0 8 2]IP*>. AND0K6 9B. t^e^^h 
*). ttffiSt&Ogfka I e,-e,., l*5KfiIJ;f) 

l. •etifet^©^. fiso^tb^-r^>„ 

[0 08 3] 07tC^"TJ:5(CPLLi'n y fm^om 

fflam&t&M>9- + 9 ^ #©-b'a * 

□ ^KlBmBL-fc^ay i') OI^WKl^, PL 
LJOjJ {f#©<&f BB. 5^ + ^- A- 5> o y i7 ©{itBtC^f 

[0 0 8 4] c©«^. m$tm&2 i .fcotts^sns 

30 tiEtBHUMIW. 07{CmffiEtBPM©^#S«C*ff5 
U A^>o, H8«C^-TJ:-5{C, P L L t>n v *^#tCBI 

[008 5] tot, «*3WiEr**ffi««HS3ftJ 1 8 0 
K*a»Ufc*l*. e,<e M T*9. 
©^t7>l e t -e ( ., l*SHfiS«fci3A#<!i-5©t? > P 

ANDI1SS6 9«t"3m^l3fiS. S^c. PLL^n>? 

40 ^ tWBtt*J&*l 8 0**MT*B»*«iJtS©r. 
ANDIB6 9K, J: »3 ^ < ©fit 1 ©<!#«: fiU^TS. 
[0 08 6] ^l^l@S7 0B. ANDI51SS6 5 «tD« 
*ft$tlfcttJ6>6. AND@86 9<fc»J#lfc3*lfc*%J* 
Sf Lfcfil^ifiBl/. JfigL/?cM#*a-^x7 ^ 2 
4{cffi;*rf S. 

[0087] EP^. ^i»li*III7 0B. PLLZUv? 
Lfc^:#§©iE©^4n-^-^7 yJI/*2 4^Lt 
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? fcfctl&Lfc** $ ©£©{f-^£ n-rC 
[0 0 8 8 ] X^ 7 f25«, ra«?l*ii*^« 

w * ift o . mmkmmz +*imm 2 2 icw 

[0 089] *D#H2 2«. gUW?l*ii*«#/cW«t*&3 

-/ a* 2 etctu^-rs. 

[0 09 0];t-7 , 7^W261J, ■€•©« -^©iSjgig 
fi£#£ffl)0JU VC0 2 7Kffi^)-rS. CCDi^KU 

;u-7 , 7^ju^2 6ii > PLLtc*i^Tii5^r{iffi 
< anrjE»S*s*>*>6.*0> «t *> ic-f S b t i> 

[009 1 ] ^l.t\ VC027ii > A--:/?-* A<*2 
6 «fc 9 ftfe 5 nfcjl#<D«EfcMjc£:-r * JI&£fc© fnv 

[0093] ±ia©PLL@?S4(i. 5=^**0 

6> fcjctf. VC02 7?rT^n^llS§<!:-r'SC<t^-r 
[0094] ttc. A/D3>^-*2<tffiffltfSRB2 

1 i ©rate , 7 s y * jhh»& £<omm&&s^w»t x 

[009 5] ftfc. ±IBHJ6©JK!SK:*a>Tra. R^K 

v mm 1 *>n£.mn$:v->7'<)y?uxi,>z 

[009 6] 
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T. T^n^{f^e,ry^;i'f r -^^©^^f5c 

[0097] is^i 6 tciatg© p l L®smm.*s&vn 
?m 9 icie«g© p l umstfmt <fcti«, ^ n * 

10 ©fn«C*fj£L.r, i'P StCOfc© 
[EM©1!8*&Sfti|B] 

[0 1 ] ##^©^&$IS^JCSffll^cW£^g©H«lS 
WSr^rr^n ? ?mx$>Z>. 
[0 2 ] 0 1 ©ftfflJt!G8©«i£fll*7jrr :7a * £0r 

[S3 ] 0 1 ©ifjgi5:J:t©S©«t£^l^7K-r^n *0 

20 

[04] V!&ft4e-9->7 r A«L,. 1 . L.ifitlMMA 

9 om&zvteniirmx&z. 

[05] S^-^i f «#©{fctfflM£©- 

[0 6] B^M^i PLL*n„ ^^©JS&g&igg© 

[a 7 ] pllpu v zimomam&Dtii 

<DM*fr?mXihZ. 

[0 8 ] ®£ffi#± P L L f n ? i>fs-5f ©Jl&S&tPlil© 
30 8ati©f6©09*7iVfElr*3. 

[S9] T^n^*s©PLLiiK«*-r-sif*iia© 
— mmmztnttt v zmx&z. 

[010] QBRO^^^PLLIlgS©— msm&jk? 
•m»jt>mxlb%. 

[011] «e*©*s«:j:o»ta3*x*»nn*©-wift 

^•T0t?&S. 
[*?#©Sftl?8] 

1 s^m^sia. 2 a/D3>^-*, 3 2 

fii{b|518#. 4 PLLIlifS. 2 1 ttffiJtftS. 
40 2 2 SDSSff. 2 3 S^ttKS. 2 4 

7-<;W, 2 5 ^'l'^? 1 , 2 6 A-7"7^^U 
^, 2 7 (VCO) . 41 im 

ffrf-. 4 2 fifflS^fftBllK. 4 3 ■fe'Oi'ax 
^ffl@S§, 4 4 flJ^HSg, 6 1 6 

2 ifc^H. 63, 64 65 AND 
HIS. 6 6 mm. Bimk^oMK. 6 8 
ttttS. 6 9 ANDUSg, 7 0 MSfttOTI^ 
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